An actin infrastructure is associated with eukaryotic chromosomes: structural and functional significance.
The presence of actin in eukaryotic nuclei, and, especially, its functional significance has not been well established. We have found that under routine immunocytochemical conditions, no actin can be detected in insect follicle cell nuclei by means of antibody (both mono- and polyclonal) or phalloidin staining. However, a pretreatment of nuclear preparations with two different endonucleases (deoxyribonuclease I or micrococcal nuclease) to remove a substantial amount of chromosomal DNA uncovers the presence of nuclear actin for both antibody and phalloidin detection. Employing the same nuclease digestion followed by antibody or phalloidin staining with squash preparations of Drosophila polytene chromosomes revealed that the nuclear actin is directly associated with the chromosomes. A strong positive signal in the polytene chromosomes obtained with phalloidin labeling not only confirmed the presence of actin in the chromosomes, but indicates that a considerable amount of nuclear actin is present in filamentous form (F-actin) rather than monomeric (G-actin). The detection of actin associated with Xenopus embryo chromosomes suggests the significance of chromosomal actin for diploid vertebrate cells. Using the specific actin disrupting agent cytochalasin D, we have demonstrated the structural significance of nuclear actin in maintaining the linear integrity of polytene chromosomes. Further, we present evidence that RNA polymerase II closely interacts with the chromosomal actin scaffold, and that its association with chromosomes does not require the presence of DNA.